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[FZE] B EHRIEGUE (FZKA) J7 X5 il 40 Ml AS49 3958 09 8 46, 3T HAE By 20 F 0L . 5% : LR /N0 e
i 98 41 B A549 R BFSE AT 4, L FAKA J70.8,1.2,1.6,2.0,2.4,2.8.3.2 g-L " FHl, 25 (141, 4 DI & 24,48,72 h 5, v %
FHMEDE S (MTT) L A 35460 FZKA J5 %t AS49 40 3% J1 i 800 ; L FAKA 5 1.2,1.6,2.0 g- L™ 3, &2 H4l, 85 24 h
J& R SR 5Ok 1 5 A WS 3R L (Real-time PCR) #5 FZKA J7 %F A549 41l A 55 10 5 e 66 {4 W] U8 2 2% 4 % 1% Wl -5k
7 1 ( phosphatase and tensin homolog deleted on chromosome ten, PTEN) mRNA 7K 5 (4 5 W ; W2 35 24 h J5 , 5% FH 85 19 J3% G 3% B
(Western blot) 43 #1 FZKA J7 X} PTEN, #f A5 Bt AL B 3-3 Bl ( phosphatidylinositol-3-kinase, PI3K ) , # f2 b 19 12 i 1= 2 1 Bad
(Phospho-Bad , p-Bad ) 23k i 52 Wi FE 481 HoAH G M . SR 525 A4l 4, FZKA J7 B8 FH 3 i) AS49 20 i 3 5, i B8 24 h )5,
FZKA JA 0.8 g-L ™ "FFUf , b3 48,72 h 5 ,FZKA J5 M 0.4 g-L 7" FF i, M A2 TH R RS (P <0.05,P <0.01) ; 525 44 Lk
B RbFE 24 h 5 FZKA J5 ) 0.8 g-L ™" FF 4G LAk BEAR M M b 7% PTEN mRNA %5 (493535 (P <0.05,P <0.01) ,FZKA J5 M
1.6 g-L ™" FFUf UHE BE A M F i PI3K 8 (4 %3k (P <0.05,P <0.01), )\ 2 h FF I L i A #i# _E 38 p-Bad 25 (A £ 35 (P <
0.05,P<0.01), %t :FZKA 7A@ 1 PTEN sk +45 F i PI3K/ Akt/Bad 38 [ A ¢ 8 15 1Y 2635 JE T 90 ) AS49 148 7l , 4
i g A ML 9R T
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Effect of FZKA Decoction in Regulating A549 Proliferation and
Apoptosis Via PTEN/PI3K/Bad
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(1. Second Clinical College, Guangzhou University of Chinese Medicine, Guangzhou 510006, China;
2. Guangdong Provincial Hospital of Traditional Chinese Medicine, Guangzhou 510370, China)

[ Abstract ] Objective: To observe the effect of Fuzheng Kangai ( FZKA) decoction on the proliferation
and apoptosis, in order to discuss the molecular mechanism of apoptosis induced by FZKA decoction in A549 cells.
Method: Non-small lung cancer cells ( A549 cells) were taken as the research objects and treated for 24, 48,
72 h with 0 (blank group), 0.8, 1.2, 1.6,2.0,2.4,2.8, 3.2 g-L 'FAKA decoction. Then, methyl-thiazolyl-
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tetrazolium ( MTT) assay was used to detect the effect of FZKA decoction on the cell proliferation and apoptosis.
A549 cells were treated for 24 h with O (blank group), 1.2, 1.6, 2.0 g-L™".
was used to detect the effect of FZKA decoction on PTEN mRNA expression. A549 cells were treated for 24 h with
0 (blank group), 0.8, 1.2, 1.6, 2.0 g-L™".
phosphatase and tensin homolog deleted on chromosome ten ( PTEN) , phosphatidylinositol-3-kinase ( PI3K) and

Then, quantitative Real-time PCR

Then, Western blot assay was used to detect the expressions of

phospho-Bad ( p-Bad), and discuss the relationship between them. Result: Compared with blank group, the
proliferation of A549 cells were inhibited by FZKA decoction in concentration-dependent and time-dependent
manners (P <0.01). Compared with blank group, mRNA and protein expressions of PTEN were up-regulated in a
concentration-dependent manner (P <0.05, P <0.01). Compared with blank group, the protein expression of
PI3K was down-regulated in a concentration-dependent manner (P <0.05, P <0.01), and p-Bad was down-
regulated in a time-dependent manner (P <0.05, P <0.01). Conclusion: Apoptosis is induced by FZKA

decoction by up-regulating PTEN and regulating PI3K/Akt/Bad pass way in A549 cells.
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phosphatidylinositol-3-kinase ; pro-apoptotic protein

2017 2 [ 98 AE iz 15 W7, il 6 A7) AR 02 BB 1 R
(B AL PE Y 9N 27% F 25% ) fi i85 B S 1 i
g A B A I A R RE R S
WF5E 7R, N5 10 5 e 6 fA [l Y5 25 2k 1 Wl 1R il -7
7145 B £ ( phosphatase and tensin homology deleted
on chromosome 10, PTEN) , & —fh 3y 2L K, 7 T A
e i 4K 10423, 3, 76 4 Jf 04 35 58 75 1 S 5 22 Y B
P AR B TE I i 45 22 oWV b o 3R GK L IR
HAUE")  BENSEELEL 3-34 % ( phosphatidylinositol-
3-kinase, PI3K) /2E H ¥l B ( protein kinase B, PKB,
Alet) {5 538 % (09 95 22 35 Ak, 1 It 98 20 B i) 1 4 A
TR 2 O E A AE AT, PI3K/ Akt i@ #% 52 #1) PTEN
FO G S Rt E R PTEN 9 3 3k LU )
PI3K/ Akt B35 AL )i A 1 8 42 i Js 40 B0 35 4 L 0 T2 119
N—pefemis, RIEDUE (FZKA) 5N KA PR
Bt IR B SR T IR B DA 10 RAEMWM AR Tr . 1
W E R, Im K b, FZKA J5 ik 35 K 1 % 4R
FEINF ), [] i £ 0 0 AR A A A B R AR Y b
FZKA 77 Al 38 i $5 1E 470988 77 W00 = e 2 2 £ 1 -3
(Caspase-3) /B 2 ik 9 -2 ( Bel-2) ARG X 4R
F (Bax), {5 5 8 5 7 M ¥ 5 W is 1 3 (signal
transducer and activator of transcription 3 ,STAT3) /i
FE 46 M ( Vimentin ) /## 28 45 25 & ( N-cadherin ) /& [t
4 J@ & H #-9 ( matrix metalloproteinase-9 , MMP-9 ) |
W R IR 15 AL 25 B I o (adenosine monophosphate
activated protein kinase «, AMPKa )/4% & & H
(IGFBP1)/¥ 3L & 4 03a( FOX03a) , PI3K/Akt/%h
A 1 (Mucinl ) 45 58 B A 2500 1) i 68 20 i 3 58 JF
VR T, IR BB XS AR G AHE /)N 20 it 98 4R BRURS AR R B

FZKA decoction; proliferation ; phosphatase and tensin homolog deleted on chromosome ten;

A FE T, FZKA 7 A9 £ ) PTEN fE
YA SR AT 8 42 i s 240 L3857 A0F 8 R A 56 SR
il . UL, AW ST o WA FZKA J5 %8 A fili i 98
Y HE AS49 FHOCEE F R Z M, LRI E JE ] PTEN 3%
KB AA BRI FZKA J7 5 il 8 20 25 58 A0 6 & o
1 #ra
1.1 254 FZKA J7 778K 30 g, K5 15 g,
FIAR 15 g, HE 10 g, M0~ 30 g, 12845 30 g,
160 B30 g, B ¥E 30 g, A1 UL%E 30 g, A\ AL 30 g,
gL 30 ¢, R 15 o, I AT RA P ER 25,
e IR R TR A T E R E B R R B S E N
Edh e A5 SRl 295 ¢, A i AL J7 25 8F,12 %
KR 30 min, JIIMEFFIZ 2 h J5, 5 BRI,
2GRS K FIA& 2 W, BN 8 f5 K RIZ& 1 h,
A AW ,3 000 r-min ' B0 10 min, B, BT
[ Jie 4 R M 40, WU B MR A W, VR 4R R 225 mLL, i
AT e B2 R 1310 g- 171, - 80 CRAE, 914
H 2GR S FZKA D5 g AE W 1 mLoIn A TG I W
DMEM #3535 12. 1 mL, B 100 ¢- L', =2
B HE SV ,3 000 remin ' &0 10 min, BL
19E 0.22 pm JEAF T UE 4 CORAE (8 I FROAS ot
7d,
L2 {7 5408 wEme s (MTT, B3 = RAEY
HARABRAE] b5 102227 ) ; DMEM Basic 1557 5,
428 I 3, B BF ( Gibeo 4N A, it B 4 B K
C11995500CP, 1600044 , 25200072 ) ; i ik £h 22 vp
(PBS,HyClone 723 &), it %5 SH30256. 01 ) ; prestained
protein ladder, BCA 5 H 4 Il i 7 & ( Thermo 2\ #] ,
#5551k 26616 ,23225) ; PTEN antibody, PI3K p85
. 909 .
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antibody, phospho-Bad antibody, Bad antibody, H jili
% -3 -1 1% 3 S0l ( GAPDH) rabbit antibody , 8-}l 34
H H (B-actin) antibody ( CST 24 &, 4% 5 73 %l 4
9188, 4257, 4366, 9268, 2118, 4790 ); k % W
(Millipore 23 7] , 4t WBKLSO0500) ; ¥ #% 5% 1205 £
S 96 E B PCR (Real-time PCR) 3050 & (% [R2A
A, 3t 5 4y 5 B 04379012001, 4913850001 ) , 5| ¥
FEAN R AR T A TR () ety A BRA /it &
%, PTEN F Ji# 5'-AGACCATAACCCACCACAGC-3’
(20 bp), T ¥ 5'-ACCAGTTCGTCCCTTTCCA-3’
(19 bp) ;GAPDH [ % 5'-CTATAAATTGAGCCCGCA
GCC3" (21 bp), F ¥ S5'-ACCAAATCCGTTG
ACTCCGA-3'(20 bp) .

Countstar # 4> H 3 40 fg 1 £ X ( 3£ E Inno-
Alliance Biotech 22 &) ) ; LD5-10B Y 25 .0 ML ( 5L 57 B
DALABRZ w]) 5 VITOR X5 AL Z 1 6 Bl 5 ) (36 =
Perkin Elmer 2 7)) ; 5430R % ¥ % &5 .0 WL (12 [H
Eppendorf 23 7] ) ; TS-1000 %Y B €6 £% IR (16 77 17 HoAk
D1 JRAL 25 38 A5 BR 22 7] ) ; Bio-Rad ChemiDoc XRS +
HIAk 2% K I R AZ AL, Mini-PROTEAN Tetra % 6 ik |
Mini Trans-blot %% E[J ##i | ChemiDoc {12 & 4 ( & H
Bio-Rad /A #]) ; Viia7 #7¢ % %€ 8 PCR {Y (3 [E ABI
UNEEIDIS
2 F#miE
2.1 MRk S AN B IR N ORR JE A0 I Ak AS49
W B b B E e AN M 2R . AS49 Sy I BE A A, 1y
FF & 10% B 4 1f 3% A1 100 mg - L™ 5 % %,
100 U-L™"# & 5 (f) DMEM SERlE K 5% 5, 5 9% %% 1F
37 C 5% CO,, Y4 & k5 80% ~90% i,
PEATAACEC A Al o 40 i A% AR B A« SR 1 77 L ep
fTH 85 7% 36 7 25, B PBS ok 2 ~ 3 ¥k, I & PBS
J& A 0. 25% B/ EDTA 1 mL JE Y% 1 i, 5% £k
it , 15 FRARTH AL 29 1 min, JCHS A 58 42 35 5% ik
4 mL Z AL R WCHT SR A B, 1:3 ~ 104
AR Z T 8 3R 0 b a4k 2 15 9%, g — 2 o R E AT
HiAR. 4 B VR fF. iR LR I B b S
1.000 remin " B.0> 5 min, i A RS B G 69 5 A7
(70% DMEM basic +20% i 4= 1fi. %5 + 10% DMSO)
1.5 mL B R AT IR 5 0240 B 8 W, 5% 7% 2 R A 4
B B B ARG L A AR L H BT R R R IR R
FREN, -80 CH G & T A MK W AE
2.2 RIFE AR BT
2.2.1 MTT tba kel AS49 gifigiE 1 WA
TP E A W AS49 4, i A 98 i a2E 1T T Ak

- 100 -

O B2 Y, R, R R A L 5 x 107 A4S/
FLEERN T 96 FLANMIA B 7 24 h 15 40 i s BE
WREE IR, s BIMA 0,0.4,0.8,1.2,1.6,2.0,
2.4,2.8,3.2 g-L_]FZKA F W 100 WL, B4 B a
WHE 6 NS AL, AR LW ILRG 3% 24,47,72 h, 25 U)1E
FH S I8] S 08 S, W 25 15 3R W, BB R FLImAL S g- L7
MTT %W 100 L, i 1185 FR A Ak 2 B 37 4 h Je 2
MTT, % L in A DMSO 150 wL %, B 1 2 & Fh 40
MLAFLAL , B2k 2 i 1 A E DMSO fy %5
F ALK 96 FLARE T 2 AL AR % % 72 % 10 min,
SR JE M BRALAE 490 nm 4R A W OEBE A, 3% i
AN 40 M A7 15 R = (A — Appn )/ (Agm —
Ay ) X 100% THEAN MG I3, JF 25 ] AS49 20 i 7E
ARl EE FZKA J5VEH] 24,4872 h J5 i AE Kt 4k .
A A Y 3 IR

2.2.2 Real-time PCR 7% K il A549 41 g PTEN
mRNA %Kik XFHUE K AS49 40, # 2 x 10°
A/ FLEERD T 6 LAk b, 1 40 A W BE IS, A FZKA
77(0.8,1.2,1.6,2.0 g- L") 2§, T 724 hj5 3 %
B dk, A% PBS i 40 M 2 U, B ALANA trizol
1 mLEEH total RNA i ] 42 b 43 56 0 BE ¥ I 7€ RNA
WRE M BT, — Mk, Bl B Ay /Ay 7E 1.8 ~
2.0, RNA 4 J 7 5 % B 2 ok, R ¥ K
Transcriptor First Strand ¢cDNA Synthesis Kit i B 4,
IS RNA T g 005 s 5 78 cDNA, RLAH B Y cDNA
SRR INAARRL 519, 58 5 Y 56y B, #ie IR
[G Fast Start Universal SYBR Green Master & 57 & 1)
BH 45,2 x SYBR Green I Master 10 wL,PCR Forward/
Reverse Primer(10 pmol-L™") % 0.5 pL,cDNA #4g
2 wL,H,0 7 pL, BRARZR N 20 wh, 44 5]
&2 MUE PCR R S & J¥, 95 C Wis B i
10 min; 95 CA5PE 5 s;60 °C 3B k  ZEfH 30 s,40 4~
FEER, LA GAPDH SH N2 R 2722318 mRNA A
Xf Rk,

2.2.3 EBEESPEENTEE (Western blot) #:3ll PTEN,
PI3K,Bad & 1 %5 B X B4 K1 A549,PCI 41
BLLL 2 x 107 A/FLEERF 6 FLAR 24 h J5 78 K B 3%
W, 43 B A DMEM 15 37 3 5 B 100 AN [R) ok 2 ¢
B FZKA J725% (0.8,1.2,1.6,2.0 g- L"), T #i
24 W5, 5% FZKA(2.0 ¢-L°") T i 2,4,8,24 h J&,
W B 2 B , W € 52 U B9 0, B BV, BL Thermo BCA
protein assay Kit il 2 & & W, B H S E, B0,
BT -80 CUKAIRAF, MM AEN 25 pg,
Ll Thermo prestained protein ladder {F Jf 1l 4% marker,
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%4 Bio-Rad Fast Cast Acrylamide Kit 10% SDS RN
s IO P 5 JC P YK 3 5 (1EL R 250 V), BB RS (TR F%
2 h) % PVDF . & 5% WNG W58 il 6 i) 3 P R, 1
160 min, 3¢ % £ M W, A A Bk B — $it
(1:1000), % R IKBEE 30 min 5,4 CHEF T
%, PA1 x TBSTZE i 10 min/¥K, Ye i 3 W5, N
AZPHi(1:3000) 5 F 1 h, WG, ik o+
AR AL = RO R G AR N, i A Immobilon
Western fb.2% &G, ffi H] Image Lab % 52 4%, H
Image J 347 80408 537 o

2.4 gitEhk AL BRLOEL 3R R

*x1 FZKA 73 AS49 WEAE B (x £5,n=4)

SPSS 23. 0 HEAT IE A K 5 25 57 Mk 56, ik Bdi
X s FR, T L IE A KOy 225 R, R B &
J5 225301 45 AN R IR Sk kO 25 SRR R AES:
AR . DA P<0.05 2R HA 5% Y.

3 £#R

3.1 FZKA J7Xf A549 fMasS s 0l i sgmg 528
F12H BB, Bifi 255 20 245 e J3E R 2 245 1 T] f) 3880, 400 R 7
T R IB W BRAL , FZKA 253 b 3 24 h J5 , FZKA J7 A
0.8 g-L "JFUf, kb 31 48,72 h J5 ,FZKA J7 M 0.4 g-
L™ JF 4R, 40 M A7 36 R B W F K (P < 0.05, P <
0.01) , H.Ffve B2 i 384 Ky i i B AR . W3R 1

Table 1 Effect of FZKA decoction on cell survival rate in A549 cells(x +s,n =4) %

215 ik /g L) 24 h 48 h 72 h

=] - 100 100 100

FZKA 0.4 93.85 £2.37 79.66 £5.36" 83.70 £5.76"
0.8 86.98 +0.63"% 70.42 +2.10"% 70.69 +6.38"2
1.2 85.13 +1.01"% 63.44 £0.82'3% 60.20 £6.56"3%)
1.6 74.79 £1.89'3:7) 57.00 £4.59'3:5:© 29.70 £6.35"357
2.0 50.80 £3.82"3:5:7 50.87 +2.32'3:5:7) 19.75 £7.90'3:37
2.4 24.85 +1.20'357:9.10 47.42 £2.03"3578) 15.58 +5.73"3:3.7)
2.8 15.00 =3.24'35.7:9.10 25.00 £5.79'3:3:7.9.10 14.54 2.15"37
3.2 11.59 £0.60"2%7:2:10 11.09 =4.70"337:9:10 10.99 £2.69'35 7%

TG A A Y P <0.0155 FZKA 0.4 ¢- L™ "4 145 P <0.05,Y P <0.01;5 FZKA 0.8 ¢- L~ "4l 1LY P <0.05,% P <0.01; 5 FZKA
1.2 gL' 4l 4 P <0.05,7 P <0.01; 5 FZKA 1.6 g- L "4l 4% P <0.05,” P <0.01; 5 FZKA 2.0 g-L~'41 H.4%'0 P <0. 01,

3.2 FZKA J5 X A549 4iijfirf PTEN mRNA ik K
SERIRC N 45 T O R BT MR R 1Y FZKA 2 Ak 3
A549 41 24 h J5 , 525 A AL, B R 45 2Y 0T o vk
FER N, N 0.8 g- L™ JF &, PTEN mRNA 3k % #i
(P <0.05,P<0.01) , Sy EEHOMIPE, WK 2,
%2 FZKA 3 PTEN mRNA Ri& BRI (2 +5,n=3)

Table 2 Effect of FZKA decoction on mRNA expression of PTEN

(x+s,n=3)

21 51 Bl /gL PTEN

gt 0 1. 00

FZKA 0.8 1.540 +0. 122"
1.2 1.439 0. 171"
1.6 1.347 +0. 083"
2.0 1.624 £0. 0127

HH A RKY P<0.05,2P<0.01;5 FZKA 1.2 g- L~ "4
H# P <0.05;5 FZKA 1.6 gL' 41 42" P <0. 01,

3.3  FZKA 77 %F A549 4f it i+ PTEN, PI3K & [

FBEAKFWm B TH 24 hJ5, 554110
B LFZKA )N 0.8 g L™ JF U, Bl 25 FZKA J ik 1Y
WA L,PTEN E A FEEZ W& (P <0.05,P <
0.01) ;[alB},FZKA ]\ 1.6 g-L ™" JFlf , b %5 FZKA Ji
R G OK, PIBK 5 1 R I B R (P <0. 05,
P<0.01), 8 FZKA J5 LAy B 4K #i 1k 4 PTEN
HERIXWFEE T PBK EHM LA, WE T,
#3,

prex AT ...

oA A
PI3K m W 8s5kDa
oarort A : ..

A B C D E
A. 254 ;B ~E. FZKA(0.8,1.2,1.6,2.0 g-L ") 4
B 1 A549 4488 PTEN,PI3K & 5 RiLXH ik
Fig.1 Electrophoresis of PTEN and PI3K proteins in A549 cell

- 101 -
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*3 FZKA 773 PTEN,PBK EARZHHMM(x +s,n=4)
Table 3  Effect of FZKA decoction on protein expressions of
PTEN and PI3K(x +s,n=4)

M5 FEWsEE/g-L-"  PTEN/GAPDH PI3K/GAPDH
ag=! - 1. 00 1.00
FZKA 0.8 1.54 0. 12% 1.04 £0. 06
1.2 1.43 0. 17" 0.80 +0. 13
1.6 1.39 £0.01"¥ 0.68 +0.09"%
2.0 1.62 +£0.012459 0,24 0. 12249

S ALK P<0.05,2 P <0.01; 5 FZKA 0.8 g-L~!
H#* P <0.05,Y P <0.01;5 FZKA 1.2 - L~ "4 [£%> P <0.01;
5 FZKA 1.6 g-L ™" 41 H4® P <0.01,

3.4 FZKA Jrxf A549 i Bad & B R 1L K F
sz 525 A B, NS 2 2 h JF IR FZKA
AT LA 5SS F [A) AR Ve | p-Bad SR YR IE (P <
0.05), WK 2,%4,

p-Bad m 23 kDa
A B C D E

A ZS 41 ;B ~E. FZKA(2.0 g-L™') 445252 ,4.,8 24 h 41
B2 A549 i p-Bad & B RiA MK
Fig.2 Electrophoresis of p-Bad protein in A549 cell

45 kDa

*4 FZKA 753f p-Bad EHRIEWEM (2 +5,n=3)
Table 4 Effect of FZKA decoction on protein expression of p-Bad

(x+s,n=3)
205 a7 h p-Bad/B-actin Bad/B-actin
EYE| - 1. 00 100
FZKA 2 2.33 £0.07" 2.23 +0.32"
4 1.76 +0.20" 1.83 +0.09"
8 2.12+0.37" 1.85 £0.45"
24 2.3120.10"% 2.16 0. 17"
HEFZKA FRRWE 2.0 g L™ s S A"’ P<0.01; 15

FZKA 4 h 4 L8> P <0.05,

4 itig
PTEN J& 4% p53 J5 X —Ff 8 2 (9 0 9 55 4, 76
M ER AT T TR 5SS R
FE R, 0 ELTE bR R A kR o AR e )
FGE 76 22 FlO% Pk b g rh A A2 2848 (3R T R
Fr k. PI3K/ Akt 3 F% 19 3 B I Ak 76 b Jg 40 i i)
HaGE AT R AR 2R R B AE 2 07 I A A E S
YERT. PI3K B3 Ak 7 ¥ /2 W g e WL (3,4,5) -=

- 102 -

#§ B8 [ phosphatidylinositol ( 3, 4, 5 ) -trisphosphate,
PIP3 ], BB Akt 093% Ak, i £ 1 Ake 0 i 3 i
AR A A T4 ) R Ui 42 94 T2 2 11 Bad B AR AL 1M BT 94
T-. PTEN J& PI3K/Akt i #% I 8 209 5 45 A 5,
i PIP3 i W AR DL G 3¢ PIP3 A {7k SF-, A
Pt PI3K/ Akt 38 % 114 375 A LA 3k 21 4000 1) Jir 97 40 Jd 2
K A B A0 Mg TR H R L R E TS & 1 Bad
J& Btk LA 2 (Bel-2) S 5 2 — , Hoal it 5
fEAEAF 8 Bel-2 A (EL) Bel-xI AH 25 & JF 1 il H A2
AEAF AR, DA AR 48 400 B 2B R T HR SIS ALY
Akt AT ffi Bad Y serl36 fii mi 8 M2 ALl 2 15 Bel-2 fift
BB Bel-2 AT TR A 0 B LA Bad 2
FIAZRIL B A i 0 1

O T IR B K A= AL v BE A e Y 2 OE
RS I S 1 BB E TN R OE R BT 5 TR
R KRR IR 2, BB B R TR R R D S
AR A ARSI IR AR ROTIR R IA
A B9 B9 ML AT LR, R RS L4 Dy L IE R LU
ORISR N 22 WL HE AT B K BEIE + B
TR A, B A e AR AE T PO R il Bt
i, W FZKA Jr o T HRELUIE T3 (K72 .
FC VR IR CH D) O A IR RN Al
P, B I BT AU AR LUAN TR A B 2
PTG W A= i A T UK TS L s WL 4 7]
T BT B e 80 P R, 0 LS AR T
Pl N ALTE i 38 e 6 8 T POHORE , FER Bk
MATAH AR, Ll 22 ol W i 8 TH PSS s R T
o TR AT R R 25 R A T 2 R T AR
YRR Z A A7 BRI e, BRIE S B
FHEE o R I U TR A b £ Il 22 =, 5 2 U L3R AR
fifR g AR  E, B R IEYUREZ T,
RTAEFSE o I R |, FZKA Jr B4 35 R e 1R 07
e 309 S /0 40 i 988 1, 5 5 R R JE B2 LR, T A
K7 BE AN R, w1 E AR B RS
Bk B, FZKA J5 B 5 75 E 8 8 X AH DG AE /N 40 i il
955 A0 LR B RS AR A A AR T T IR A S B
7, FZKA 77 g8 7] 38 i3 AMPKa/IGFBP1/FO0X03a,
PI3K/Akt/MUCT 25 3 %A 50400 il fii Jes 40 e 184 5, OF
17T N N N =S I 1) e X Sl
25 P2 H A  FZKA 4 AS49 210 1 3% 1 B 8 F B
7 S RIS ) A, e O T L, FZKA 5 AT A
il Jii 987 200 JE 14 5 5 DAV 9 BE PRL PTEN [ % 5% B K&
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